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ABSTRACT • ' / , 

This monograph defines and describes i^esearch in the 
study of adoption of electronic text services in, higher e^ducation 
institutions. Electronic text here includes* text and graphic 
information- encoded and transmitted via broadcast, sigiipl, or cable, 
under user control. It places fhe diffusion of electronic text in 
higher education within the context of prior' diffusion research; 
examines the perceived attributes of e^-ectronic text andjthe impact 
of these faj^tors on the adoptioh proce'^s; aifd describes a series of 
discrete electronic text services speci^fic* to higher Education. 
Characteristics of adopters a're discussed, as well as perceived \ 
attributes of innovations that can affect their adoption, including 
their relative advantages and risk, compatibility', complexity, 
triaXability, ^sad observability. Applications of electronic tex,t in 
hie^her ,educatiof\ that are described include computer-aided 
instruction, sbmpyter-assisted registration, and' electronic versions 
of discussion, groups, "office* hours, student advising, catalog^J, 
course scheduling^ course syllabi, bookstores, libraries, .campus l^x 
offices, student ^record services, admissions screening ^ervic&S , 
**invisible colleges,'**' and conventions and journals.' A caus&X model is 
explained that allows, through iaboratcy simulations, the study of ' 
the relationship between perceptions that affect the adoption or the 
rejection of electronic text as an innov^ation. Eighteen ^ef ecences - 
are listed. (LMK) 
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ABSTRACT: Characteristics of individuals affect their perceptions of the 

attributes of electronic t^^ as an- innovation. This ! 
monograph paper seeks to link research on electronic te^t ' 
diffjision to prior diffusion research. Then attributes of. • 
electronic text in higher edi^cation are described. Finally, a 
strategy is outlined for studying electronic text 
innovativeness i?i a laboratory setting, by mans^pulatlng s 
objective. attributes of the innovation and measuring projected 
adoption. 
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This monograph serves several purposes.' The overarching effort in the 
present monograph is to define and: describe 'a 'stream of research ^n the study 
of adoption of electronic text services in institutions of higher learning. 
To do so, a nuflsber of separate pnjrposes emerge, JThose purposes include: 

' 1. To place the diffusion 61 eiedtronic text in higher education 
within ^he cohtext of prior diffusion research. 

2. To ex^ine the perceived atsfributes. of electronic text and the 
. <*rapact of these factors on the adoption process. 

, 3. To describe a series of dissrete -electronic text services' specif ic 

• • • 

^ . to higher education, 

' , . . ■ ' ^ . .. • 

4. To explicate a causal model for 'manipulating attributes of 

electronic text (including the discrete services described) in a laboratory 

setting to st-udy relations betweed "toncepts that affect -the adoption or 

rejection of electronic tzy.t as an- innovation. 

■ • r . ' ■ • . 

^ A rationale for pdrsuit of these ^rposes* h^elps to organize these several • 
themes in the present monograph.^ First, electronic text in higher education 
m^,st be defined irt the context ot 'prior dif fusion-of-innovations research. 
This, purpose is best served 'through a revjiew of classical d/ffusion resfearch, 
notably the contributions of Everett Rogers (1983), as well as marketing- 
oriented research of discontinuous, t^hnological innovations. This latter ' 

review takes special not^ of the- theoieticai contributions of Elizabeth 
, • , V 

Hirschraan (1930) ani other marketing-oriented scholars. To provide a context 
for electronic text as an innovation, a distinction betw*een functions and 
^ ^ services of electronic text is drawn. ^9;jie second purpose— the examination of 
perceived attributes of electronic text-is served by examining Vach of the 
classical perceived attriWtes bf innovations and linking them to the -fepecific 
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nnovation of electronic. text. Using perceived attributes as a foundatioo. a 

nuffiber of electronic text services in support of higher education are 

described. The purpose <jf this tMrd effort is to provide air indication of 

<the diversity of services that electronic text can provide to higher, 

education. .Ai: a more operational level, such descriptions of electronic text 

services provide a ^template or guide - for the, devel94)ment of- simulations of 

such electronic text services within the laboratory. Laboratory simulation of 

electronic text services is integral to the fourth purpose of this monograph. 

The fourth purpose is to Sketch a strategy for studying the diffusion of 

electronic text- in higher education through laboratory simulation of text 

services. Given that actual adoption or electronic text services by 

individual students and faculty requires prior adoption and implementation of 

.' ' ' 

such services by institutions of- higher education, laboratory simulations 

-provide a mechanism for studying projected individual ad^tion, a proxy 

• • • ' ^ A, * 

measure of :actual^adoption. A causal model of the relationships between key 

concepts and thfe laboratory simulation experience is provided at the end of 
this monograph. The purpose of this model is to explicate relations between 
key concepts and spell out ? Strategy for the^study^ of projected adoption 
through the manipulation of the objective attributes of electronic text, 
through simulations in the laboratory. ■ ' ' 



Adoption of Imiovstions Defined ' ' 

Hhe purpose of . this section is to define innovations and adoption, 
'both generically and specific to electronic te^t. An innovation is an "idea," 
practice, or 'object that is p.erceived as new fay an individual or other unit of 
adoption." Adoption ia.the "decisi0n\ to make full lisfe of an innovation as the 
best course of action'" (Rogers, 1983, pp. 11-21). As regards electronic text 
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services, the idea itself is innovative. This is especially' true in the 
setting of higher education. In order to explore eleoCtortic text services as 



^an innovatibifii the innovation itself rc»quires some explanation. 

^' ' ■ ■ ' . ■ . . ' • 

The Innovation of Electronic Text . * 

... . . 

Carey (1983) provides a t^efui set of definitions of key concepts 
^related to ^ftiectronic text services. Carey (1983-, p. 3) ^defines electronic 
I text as a "generic term for all forms of t^xt and graphical information that 
are digitally encoded and trarfsmitted- via J)roadcast signal, cable, aijd 
telephone wire; or niade available on a diskette/casette." The present 
monograph^ adds tha additional restriction that the display of Electronic text 
on a television screen or computer t^roinal is controlled by the user . 
Eliminated from this definition is "cable crawl," the continuous" display of 
words on the television screen in an flow uncontrolled by the user. The 
^ . medium of electronic text is distinct from broadcast or cattle video , ' 

programmihg^'not by virtue ^of the display, of words -on screen instead of 

.pictures^ but^by virtue'of the user*s active 'selection and control of frames 

' —————————— ^ ^ 

of textual information displayed. Electronic text, in thi^ sense, is an 
"active" medium like print media, rather thai a passive medium like 
.television. « 

: Contrasting Teletext and Videotex 

Carey (1983, p. 3) defines two distinct forms of electronic text: 

teletext and videotex . He defines teletext a^: 

* 

^ ^ ...one-way electronic text that is transmitted via a portion of 

broadcast or cable signal. This term may have a modifier that 
further defines it. -For example, broadcast teletext generally 
refers to electronic text transmitted via the vertical blanking 
interval of an over-the~air television signal. ^ Cable teletext 
refers to one-:way transmission of electronic' t?ex<: yia a portion - ' 
of 3 cable signal. SCA teletext refers to one-way transmission 

• . 
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» ; o£ flgfitronic -text /via a portion* of an FM radio signal. 

Teletext can be viewed as the -continuous transmission of a "stream" of text 

♦ 

pages or frames. The user actively selects desired frames of text bv 
Vabbing'J them electronically as they "cycle" through the user's receiver. 
^ ^arey s definition focuses on the transmission mechanic as key modifier. In, 
the present monograph, the mechanism of transmission- wilivbe- of lesser 
importance. Rather, only atmbutes of electronic text that are of relevance 
to the user will be distinguished here. This issuQ is considered in more^^ * 
-detail later in the present monograph. ' • ' 

Carey (1983, p. 3) defines videotex . as "interactive electronic text 
transmitted Via telephone line or a two-way (coaxial^ cable system." Th^s 
definition redefines this concept from the generic descriptor it once was to a 
more narrow concept once referred to by Smith (1980) as "view data." 
Interactive electronic text requires the user to send a signal via cable or 
phone line to a centr&l computer. This signal prompts the computer to display 
certain text' on the user's -screen. In addition, the. user can "store" 
information in the computer or have the computer perform any number of tasks. ' 

9 

For Some uses, such as requesting the di^lay of a course syllabus on the 
. user's screen, videotex and teletext may appear identical to the user. Other 

I' 

uses, such as purchasing a textbook or taking a course' quiz "on line," require 
, the intei:active capacity of videotex. 

The Attribute of Transmission 

' — ; — •» 

A key element of Carey's (1983, p. 3) definition of electronic text is 
the notion of transmitted - text. That is, textual information may reside in a 
computer data base in relatively static form, without opportunities for * 
routine updating and changes. Statistical application packages, such as SPSS 
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or SAS, are examples of 'highly stitic information sets which often display 
frames of information visually on computer terminals or TV screens. SPSS and 
5AS are -not, howe -r. forms of electronic text in the 'strict sens! of the 
definitidn offered by Carey (though reasonable people could disagree on points 
such as- this). The concept of electronic text, as used in the pre^nt 
monograph, includes the notion transmission or dissemination of information. " 
Such transmissioi^may b^e instant, as with some electronic text news services. 
• or may^ occur at a mare, relaxe. and inf reqiient Vce. as when the digital ^ ^ 
information is. distrSbated. by diskette or casette tap^ to users of personal 
computers. 

In between4he "instant" teletext and videotex inft^tion services 
and the more static, infrequently updated diskette/casette distribution 
services is the practice of downloading . Carey (1983', p. 3) defines ' 
d , oynloadinK as the "transmission of electronic text or computer software into' 
... a personal computer, where it ig stored and available for use. after the 
transmission ends." Rather than maintain continuous transmission of textual 
information to the user (as in teletext) or maintain continuous communication 
linkage between the up-r and the central computer (as in videotex), 
downloading permits the quick, efficient transmission of a set of electronic 
text to the user's receiver (usually a personal computer) where it is stored. 
The user accesses the informa^on using l:he capabilities of the personal 
computer without maintaining ongoing linkage with the electronic text service. 
As such. idov- loading is an intermediate distribution mechanism; downloading is 
"slower" ,' ,.,ng information than continuous linkage but "faster" than 

diskette/casette distribution services. As will be spelled out in a- 
subsequent section of the present monograph, the method of dissemination is 
reievent to the present monograph only as it affects the user's perceptions 



PH l! Electtonic Text Diffusion [January 1985) Page 7 



C 12 



and uses of electronic text services. 

^ i * , 

Innovations and Continuity 
What kind of an innovation is electronic text in higher educatl^on? In 
order for administrators and planners i« higher education to take advantage of 
prior diffusion research, electronic text needs to .be placed in its proper 
context among such diverse innovations as hybrid corn, methods of family 
planning and oven roasting l)ags. While all innovations ire, in some way, 
"innovative,'* they vary widely in thte degree to which they depart from past 
ideas or pracf-es. Robertson (1971) provides a useful framework for 
analyzing the jgree to which an innovation is "innovative," Robertson (1971. 
p. 14) suggests that: any innovation may be classified as continuous , 
dynamically continuous or discontinuous. 

Robertson (1971, p. 14) defines continuous innovations as thos^ 
exerting the leaST^nfluence on established patterns: "Alteration of a product 
is involved, rather than the establishment of a new product."^ A computer 
screen may be designed tQ reduce glare by texturing the screen surface. ' Such 
an innovation would be classified as continuous. A product has been altered, 
but the established patterns of usage are little altered. 

A dynamidaliy continuous innovation is "asore disrupting," but "still 
does not generally alter established patterns" (Robertson, 1971, p. 14). Such 
innovation "may involve the creation of a new product or ^e alteration of an 
existing product." An example might be the adoption of an electronic 
typewriter with small internal memory and a single line display of typed text. 
Such an innovation, if adopted by a typing pool already using electric 
typewriters, would be somewhat disruptive- of the way in which individual 
typists use their typewriters. However, general patterns of work flow and 
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organization would not be greatly altered. 

A discontinuous innovation, o.n the other hand, "involves the 
establishment of a new product and the eltablishment" of new behavior pattern^" 
(Robertson, 1971, p. 14). Returning- to' the dynamically continuous example, a. 
typing pool might adopt a 'centralized word- processing system, where disk 
storage and high-speed printing are centralized. Such a system might replace 
individual electric Sypevriter*. Along with the establishment of the new 

' tr' 

product, time-honored (and perhaps cherished) patterns of work and 
organization are altered. Centrally-stored files can be examined by others, 
including supervisors. Access to high-speed printers would require systems of 
priorities that might greatly alter past pa^erns of "who goes first." New 
relationships regarding the use and control/of shared-access resources would 
emerge. New behavior patterns would emerge. 

Electronic text involves both a new product and new user betiavior 
^^.£f*^"®' ^" later sections of this monograph, various electronic text 
Services in higher education are detailed. These applications 'involve new 
technology an|^ changes in time-honored ways of conducting the business of 
unive^ities. While reasonable people can disagree, electronic text, is 
treated as a d'is)y>ntinuous innovation in this monograph. 

Hirshman -(1981) provides another way of looking at types of 
innovations. Each innovation, she argues, can be described in terms 6f two 
attributes^ technoloitv and symbolism .. A technological innovation has some 
tangible feature comp^teiy new to the product class. A symbolic innovation, 
on the other hand, may involve no major tangible feature to distinguish it 
from other products in thaivjy;;aduct class but communicates different social 
meaning than previously. Many innovations may involve some degree of both 
symbolic and technological innovation. However, most can be thought of as 
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either predominantly sym'bplic or- predominant Iv technological innovations. 

Hairsyle and clothing innovations are 'symbolic *innp vat it>ns; computer equipment 

and electronic text services are technological innovations • 

The classification of electronic text services as discontinuous, 
V, technologies]^ innovations has important implication^ for the way in which 

characteristics of the potential user and the perceived attributes of the 
• innovation interact to affect an adoption decision • ^ ■ 

Characteristics of Adopters 

The" purpose of this sec^on is to consider the characteristics of 

potential adopters which impact the adoption of electronic text, Rogers 

(1983, pp. 241-270) has isolated eight socioeconomic characteristics, twelve 

personality variables and ten communication characteristics of individuals ' ' 

that generically affect "innovativeness," ,These generalizations are derived 

from about 3,000 studies of the diffusion of iano^tiohs. Innovativeness is 

frequently defined among rural sociologists as the ."degree to which' the ' 

individual is relatively earlier in adopting new ideas than other members of 

, the social system" (Rogers, 1983, p. 242>, The presumption that everybody 

' will eventually adopt the innovation has been freq.uently criticized (Rqgers, 

1983, p. 91-U8), More important, patterns of innovativeness derived from 

studies of innovations in agriculture or in developing nations do not readily 

^PP^y tp discontinuous, technological innovations in post-industrial settings. 

For example, a Variable such as literacy — a good indicator of. innovativeness 

in .rural sociology— has little utility in post-industrial settings. 

♦ 

. While a number of variables from classical diffus:y>n . research are of 

^^^^ttle -utility in studyi/g electron^ text, other variables have proven to 
strong predictors of adoption. .These variables are considered below. 
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A-ge of Potential Adopter ♦ 

In examining attributes of "innovative" individuals with regard to 
electronic* text services, many characteristics of innovators in other settings 
. do not seem to apply. A series of studies through the Center for 
» Connnunications at San Diego State University '^ovide strong evidence that age ' 
is negatively correlated with projected electronic text adoption. Potential 
adoptj.on of electronic text was operatioi)ali2ed as follows: respondents were 
^ ^asked what^they would Jjay for electronic text services on a monthly basis, 
•after exposure to an actual demonstration of such a service. Younger 
^individuals are more likely to project adoption of electronic text servi6bs 
than oJder individuals. Thfls relatidnship holds, even when the influence of 
other predictors Qf adoption are controlled (Dozier and Hellweg, 1984). 
Interestingly, age is one characteristic of individuals that %s generally held 
to be unrelated to innovativeness in diffusion-stnidies-in <ieveloping nations 
and in rural socioldgy (Rogers, p. 251). 

' Loss of Human Contact , ' , * 

, /ear of' lost human contact through the use of electronic text 

services for banki|ig anci shopping is negatively related to projected use of 
such services (Dozier, Hellweg, Ledingham,' 1983). On the other hand, people 
seeking, to -avoid secondary social relationships in the marketplace ("crowds") 
are more likely tr adopt and use such services. This evidence is clearly 
indicative rather than conclusive. However, the impact of electronic text on 
face-to-face contact among humans is worthy of consideraticm. As more and 
more secondary relationj^ips involving facp-to-face communication are replaced 
, by electronic text ,;aTMs replace secondary relations with bank tellers), 
individuals with few social relation© (e.g., the retired) will become 
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increasingly isolated and lonely. .This can be seen in the tendency of retired 
individuals to; enjoy participation in teiephsihe surveys; often retired pers<?ns 
are reluctant to end the- phone call at the end of the survey ! 

^ * 
0 * 

Product Class Experiences 

A final set of individual characteristics that .are strong positive 
^ pred^-ctors of projected adoption are prior experiences in the product class . . 
The^ characteristics" include use of bank Automated Teller Machines (ATM) , 
prior "hands on" coaputer experiences at home or at -work, and (specific to 
cable-based electronic text services) subscription to tae Box Office, a - 
tiered cable service offfer^d for an additional charge each month (Dozier, 
,1983). ■* ' \* , * 

*^ t 

Attributes of Innovations and Changing Perceptions 

* * 

The importance, of prior product 'Sxperience takes on special 
significance 'When resu^s of anothe'r Center for Coaiiminications study are 
• considered. Perceptions of attributes of .electronic text shift dramaticariv 
as a result of product experiences. In a laboratory, study, 10.7 subjects were 
asked to project their adoption of electronic text services after a brief* 
written description of such services. Projected adoptior^ was operationaiiEed 
as the dollar aiiiount eacfci subject was willing to^ pay each month for such 
services* - Then subjects were demonstrated a simulated eiectroixic text service 
on a personal computer. Following that denionstration, subjects were again 
asked to project their adoption. of s^ch services. The per-nfonth fee subjects 



were willing to pay for electronic text services increased nearly 40% after a 
brief' (less than one hour) demonstration (Dozier, 1983).^ Hiltz'and Turoff 
(1978) have found 'similar shifts in/their studies of computer conferencing.. 

Ostlund (1974) argues that the individual's perception of attributes 

f 

* • *" ' 

• t # 
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of an innovation provides more powerful predictions of innovation adoption 
than ido characteristics of the individual. In a study of a new ov6n basting 
bag, Ostlund found, that individual perceptions of the innovation, especially 

# ■ - 

individual perceptions of relative advantage and compatibility , could be used 
to accurately identify '79% of the innovates who actually bought and used the 
• product 'shortly after its introduction in a^est market. Adding additional 
. oeasK®® individual socioeconoalic status, social mobility, venturesomeness, 
. and self-confidence in problem solving to the discriminant analysis did not 
• notably improve the accuracy of the prediction. 

While Ostlund *s innovation is not ffearly as technological ^nor as 

l 

discQntinuo,us as electronic text services, the findings, of that study 
underscore the importance of the perceived attr ibutes of an innovation in 
explaii£ing its rate and level of adoption among individuals. 

• . . . 

Perceived Attributes of Innovations 

., ■ ' - 

Given the importance that .perceived attributes of innovations seem to 
play in their adoption, innovation attributes warrant special scrutiny. This 
section examines five generic attributes^ of innovations and seeks to link 
these generic attributes to the innovation of electronic text. The effort 
here ^ to derive guidance from over 3,000 diffusion studies conducted in many 
cultures tp our understanding of a specific innovation (electronic text) in a 

specific ."cultural" setting (universities in post-industrial societies). 

' ■ » 

Rogers (1983, pp. 2i3-?52) identifies five key perceived attributes of ^ 
innovations that have been shown to generally affect the rate and level of 
. adoption. Those attributes include: relative advantage , compatibility . 
ci^plexitv . trialabilitv . and observability . 
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Relative Advantage and Risk 

Relative advantage is the perception that an innovation is better than* 
the product or idea that the innovation supersedes. Rogers (1983, p. 214) 
makes an important observation that's particularly relevant to the study. of 
electronic text. He notes that the pocket calculator "which sold for al>out , 
$250 in 1972** could be bought for less than $10 in 1976. At the same time, 
the tasks that pocket .calculators could perform changed significantly. For 
example, the creation of a wafer-thin calculator that could "remember" a 
number ^a fter Ihe unit was shut off permitted the creation of calculators far 
check books where the running balance was retained in permanent storage after 
the calculator was shut off. In the 1972 pocket calculator, square. root 
values were calculated through a complex procedure, where- the final value vas 
approximated. By 197b, the square root function could be performed on a 
number through a single keystroke. The percent function was also added. 
Relative advantage and other perceived attributes of the innovation can be 
radically affected by alterations in" the technology , the cost of technology, 
and the objective attributes of the' innovation . 

Closely linked to relative advantage is the construct of risk . Tiie 
{>erception of relative advantage requires an ovaiuation of current ideas or 
practices vs. ^nnovative ideas or practices. As the innovation beccsaes mor^ 
technological and more discontinuous, the perception of relative advantage is 
tem^-ered along a separate dimension by the evaluation of the certainty of 
perceptions of relative advantage. Uncertainty about th«. accuracy of 
perceptions of relative advantage is perceived risk . 

For example, a faculty member might perceive relative advantage in the 
use of electronic mail for distribution of course syllabi to students over ^ 
cafflpus electronic text system • However, the electronic text system proposed 



would be installed and run by the campus cossputer center. The faculty 
menber's past , experiences with campus computing have been frustrating: 
inadequate documentation, lost output, frequent systeiq crashes, errors in 
accounting, and so forth. While the electronic text system (a "stand alone" 
hardware/ software package) has worked Weil at other institutions, the local 
version will nonetheless be administerid by campus coniputing. The involvement 
of campus compulsing introduces an element- of uncertainty or risk into the 
faculty member's overall. perception of superior relative advantage of the 
electronic text system over current paper-based practices. 

4 J 

Relative advantage of discontinuous innovations may rest not simply in 
the perceived advantage of its .individual components, but in the cumulative 
"critical mass" of its collective services and products. In the perceptions 

relative advantage of electronic text services, the whole may indeed be 
greater than the sum of its parts, Jn a foci-s group study of comiMrcial 
'^electronic text information services, "sponsored by a subsidiary of American 
.Can Corp., participants were asked to place dollar values on each of a series 
of electronic text services. Several participants expressed little interest 
in the services and placed little or no dollar'' value on them. However, when 
asked to evaluate all the discrete services as a whole , these same 

icipants faecrae very "interested in the package 'as a wholfe and placed s 
significant dollai value on the total package. . » 

Compatibility ' 

Compatibility is the "degree to which an innovation is perceived as 
'consistent with existing values, past experiences, and needs of potential 
adopters" (Rogers. 1983. p. 223). Specific to electronic text services, prior 
studies indicate that past experience in the sane product class (ATMs, 
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computers) is positively related to projected adoption. Locking at adoption 
generically, Rogers speaks of technology clusters , or^distinguishable 
elements of technology that are perceived as closely interrelated" (Roft^rsp 
1983, pp. 226-227). Adoption o£ one innovative idea vdthin a single 
technology cluster increases the probability of adopting other elements in 
X.hat same cluster because the ne^ idea is compatible . 

Ijn a sense, compatibility is the perception that the innovation isnft 

really all that -innovative to" the potential adopter after all. The affective 

^ ■■ ■ . . t 

roots of this construct can.be seen in Sogers* (1983, p. 224) discussion of 

compatibility in terms of "deeply embedded cultural values." Focusing 

specif ically on technological innovations, Kirschman (1980) argues that 

■ . • ' • ■ ■ 

. adoption of a discontinuous innovation is enhanced by product class 

familiarity. • This familiarity may reflect, in part, a degree of compatibility 

with existing ^alup^ experiences, and needs. 

Forlexample, most journalism professors left professional^practice 

when most newspapers and broadcast news operations used manual or, at best, 

electric typewriters. In the meantime, the news business^ has' widely adopted 

VDTs (video display terminals)^ for preparing and edi«-ing news copy, l^ny 

university. journalism programs are scrambling to catch up with industry 

practices by installing VDTs in the classroom. This change is met with much 

forboding and , turmoil among faculty wed to an older technology. Manual 

typew^ters are wistfully praised for "their dependability and flmiliarity. 

The older technology is seen as more compatible with time-honored practices. 

In fact,. as most journalism department secretaries will attest, the. older 

manual typewriters were anything but reliable. In the absense of any 

information about VDTs and their relative reliability, perceptions of relativei 

advantage of manual typewriters are more l\{cely the product of compatibility . 



This example servel to illustrate the subtle intterplay of compatibility, 

relative advantage, and s^fc^ As the risk of perceived re^^tive advantage 

increases, because of incomplete information, one can expect the demonstrated 

compatibility of current practices to be viewed as advantageous. 

Compatibility is an affective "perception of an innovation. More 

informaf.iort about thg innovation may either increase or decrease perceptions 

of compatibility. Potential adopters have cognitive perceptions of 

innovations.. One such cognitive perception is that of complexity. Complexity 

is, another attribute of innavations that affec^ adoption. 

• • ' ' \ 

Complexity 

, Complexity is the "degree to which the innovation is perceived as 
relatively'difficult to understand and use" (Rogers, 1983, pp. 230-231). 
Hirschman (19^) argues that prqduct class familiarity leads to the deduction 

V 

of cognitive effort required to comprehend the innovation. Reduction of 
cognitive "effort is related to the perceived attribute of ^complexity . the 
degree of discontinuity of the innovation for the potential adopter. Prior • 
experi^ces in the product class may reduce perceptions of complexity by 
assisting the potential adopter in constructing a cognitive map of the 
innovation itself. Information scientists refer to this process as "mental 
modeling." 

In considering discontinuous, technological innovations, HiVschman 
(1980)* introduces the constructs of interconceat networks and scripts to 
develop a model of how' the' potential adopter reduces perceptions of an 
innovation as complex; Interconcept networks are linkages between the various 

4 

attributes of products within the same product class or technology cluster. 
Sdri£ts or episodic?^ schema are mental storage areas that "represent a system 

4^ 



of teiaporally and causally related events" (iiirschman, 1980, p. 287), 

are structural connections that link innovations of a 
techr^logy cluster together 4>y correlations among attributes of elements of 

* * * 

the product class. Episodic schema, on the other hand, arp stored 
representations of the process of using a particu;.ar innovation wifehin a • 
technology cluster. ^ 

* m 

: Hirschman (1980) posits that, as potential adopters use more products* 
•within a product cjass or technology cluster, structural linkages between 
attributes o'f the different products become more complete and detailed. The 
iiidivitiual r^^ches closure on comprehensioi! of the innovative idea or product 

by noting the different attributes of the innovation. are "like" known 

,1- . ■ _ • - 

attributes of other ideas or' products and "not like". otl\er attributes of ideas 
or products within that technology cluster. ' ' 

For example, an individual might note that an electronic text home 
banking Service is like an automated teller machine at the bank, because funds 
can be transferred electronically from one account to another^ fnd balances 
checked, ^llectronic banking at home is unlike automated teller machines in 
aaotr*ifir imp<^tant attribute: electronic text hoise banking can't give cash 
rom the user's terminal. * ' 

An individual also reacftes closure on comprehension through another 
cognitive tool, -by qent^ly constructing the process of using the innovation 
by piecing, together scripts- from other elements of the technology cluster 
which phe individual has already used.^ For example, the need to type in a 
password- to access home electronic text banking services is the same *^script" 
that automated teller machines at ba.'tks require^-^While passwords are a shared 
attribtfte of ATMs and electronic tex,t home {yanking (interconcept .network), the 
familiarity with this "script" from prior ATW usage makes the steps in using 
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electronic text home banking easier to comprehend. The processes or gpisod4.c 
schema are similar. This process of comprehending a discontinuous innovation 
through development of interconcept networks and episodic schema is termed 

m 

consumer creativity (Kirschman, 19.80, 288>. 
Trial-ability 

' Triglability is the "degree to which an innovation can be experimented 
with ion a ^limised basis" (Rogers, 1983, p.' 231). Some innpvations like 

vasectomies and tubal ligation ar^ pretty much "one shot" adoptions of an 

''- ' ■ * . ' • 

»innpvation. If the adopter decides later that he or the doesn't like it, too 

bad! If^he potential adopter perceives adoption as irrevokable, the 
probability of adoption, , all other fact<«:s being equal, is reduced. On the . 
other hand, innovations that permit the potential adopteV to "try them out" 
without penalty are more likely to be adopted because they are more likely to 
be tried. 

This concept is more applicable to adoption decisions at the 
organizational level of analysis. Institutions such as universities are 
unlikely to adopt electronic text services in support of their missions if' 
wide-ranging and relatively irrevokable comsitments of resources aiid 
organizational prestige are required. At the individual l.evel of analysis, 
trial use of electronic text services in addition to the more traditional 
methods of receiving those same services seems likely. Under such "trial" 
conditions, optional adoption of electronic text with traditional fallback 
services available may reduce the complexity and increase the compatibility of 
the innovation. The trialability of el,ectronic text varies with the degree of 

commitment that a potential adopter must make with regai.-d to user equipment . 

i 

Such equipment can be rented for limited periods of tifne (increasing 



trialability) or purchased outright for a significant suns of sj. ney (reducing 
trialability) . ^ 

Observability • * 

Observability is the "degree to which the results of an innovation^ are 
visible to others" (Rogers, 1983, p'. 232). Specific to the technology cluster 

.of computer-related innovations, Rogers (1983, p. 234) notes the distinction 
between hardware and software w^ich serve as metaphors for many non-conjputer 
innovations. Hardv^E® consists of the material or physical objects that, 
embody the innovation. Software is the information base of the tool, the 
instructions or iwrotpcol for, using the material object of the innovation. 
While hardware, such as an electronic text user terminal, is readily 
observable, the software that define the applications of the system are less 
observable. .The "information base may only become comprehensible through 

. demoiistration or use, through opportunities to develop episodic 'schema and 
intereoncept networks . ^ 

'Attributes of Electronic Text j 
This section considers the attributes,- both objective and perceived, 
of electronic text in greater detail. Rogers' generic concepts for the 
perceived attributes" of innovations must be reduced to constructs specifically 
applicable to electronic , text services. If electronic text services were 
stabilized innovations, the process of developing such constructs would be 
greatly simplified. Rogers! (1983. p. 214) observations about the evolution 
o£ the pocket calculator and the transformation of its objective*attributes 
during the 1970s. are relevant to this point. As Carey has observed with 
regard to electronic text services, the innovation is a fluid "moving target" 
that challenges researchers seeking to study it. The innovation that one 



begins to study may transfora itself in the middle of the study.. Toward that 
end, here are some maxims that apply to the objective attributes of electronic 
text services: ' 

i * 

1. - Don't treat the current technological attributes as 
constants. Rather, 'jifresume that these attributes are variables' 
and fffbceed to estimate the range of variance that one might 
expect to see over an extended period of time with regard to 

. that attribute. 

2. Some attributes are important at the organizational level of 
analysis while other attributes "^re critical .to the technical 
implementation of electronic text services. However, many such ^ 
attributes are invisible to the user at the individual level of 
analysis. Attributes invisible to the user are not perceived 
attributes at all. For purposes of studying adoption at the 

^ individual level of analysis, forge| them, 

3. Begin with and attempt to retain the user's perspective 
whenever examining attributes of the innovation. What does the 
user see and experience? 

Uaing these maxims as a guide, the attributes of various electronic text 
services can be approached from the potential user's perspective. As Carey's 
taxonomy indicates, electronic l:ext systems and services vary widely in their 
attributes, ^ 

Distinguishing Functions and Services ' 

For purposes here, separating electronic text functions from 

electronic text services is useful! Functions are capabilities or operations 

that the electronic text system supports. Paisley and Chen (1983) identify 

two categories of functions in a separate typology. What this monograph 

defines as a function, Paisley and Chen (p. 23) define as presentation 

features and inputtin;^ and command features. Presentation features include 

display rates, character resolution, upper/lower case capability, line length, 

a 

lines per screen, graphics resolution, motion, music and sound effects, 
synthesized speech, and keyboard symbols. Inputting and command features 
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include the input device used (keypads, keyboard, etc.) and the command 
language. For purposes of this monograph, all of these features are treated 
as system functions. 

Services are the application of those functions or operations to help 
the user do certain tasks or accomplish certain objectives. These services 
are what Paisley and Chen (p. 23) define as content features. Content 
features, according to Paisley and Chen, include instructional software, text 
files, message files, and other databases. In this monograph, content 
features are called services . 

PaisleV and Chen (p. 21) point to the subtle interweaving of hardware 
and software, of hardware/operating system attributes and the more flexible 
attributes of a so ft ware- based computer service: 

The computer technologies are remarkably varied in their 
operating characteristics or... the 'features' they present to • 
the users at the 'interface.' The dividing line between 
structure and function, quite distinct in older print, and 
electronic media, is blurred in computer media by the 
equivalence of features implemented either in hardware or in 
software. Because hardware-implemented features are more 
expensive to change when systems are being modified to perform 
different functions, there is a design preference for software- 
implemented features. Software rather than hardware thus 
determines much of what a user sees and uses. As a consequence, 
the features of computer systans have an amorphous reality. 

While many features or functions are driven by the operating system software, 

they t^lce^n many attributes of hardware. That is, they are not easily 

^;hanged because of the "ripple" effect that such changes exert on all other 

applications or services supported by the system. Services, on the other 

hand, may implement features specific to a service package that, on another 

V 

system, would be hardware driven. The functions that an electronic text 
hardware and operating system support set the outer parameters on the types of 
services that can be offered. 
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Table 1 provides a checklist of functions or system attrifauteo that a 

V 

potential user might evaluate in the development of an intercoiicept network 
within the technology cluster\ of electronic text. As the table indicates i 
different electronic text systems support dif f erent. ^ets of objective 
attributed. Systems vary in the number of text pages they support, the 
sophistication of graphics displayed, the speed with which graphics can be 
detailed on the screen, the ability to send numeric or alphanumeric dat^ from 
the user's terminal to a central computer, and the ability to send messages to 
other users. The presence or absense of these functions affect the potential 
adopters perceptions of relative advantage and complexity. However ,^ from the 
adopter's perspective, the impact of functions on perceived attributes is not 
easily separated from the electronic text services or products those functions 
support. ' •> • 

As with functions, electronic text systems suppQrt a variety of - . 
services. Generically, electronic text services include news,* sports, 
business ne^s, stock reports, restaurant and theater reviews, .bartking 
services, catalog shopping, travel reservations, and a variety of other 

♦ 

services. Specific to education, a number of services' can be projected from 
services universities now provide through more conventional channels. 

A Classifying Scheme 

Alien, Hickey and Moiise (1985), in another paper /in this monograph 
series, provide a useful scheme for classifying electronic text products and 
services in support of higher education , Electronic text instructional ' ^ 
communication is "designed to facilitate acquisition of specific competencies" 
(Allen, Hickey, and Molise, 1985, p. 3). Allen, Hickey and Moiise provide 
detailed analysis of instructional comiaunication via electronic text. "^"^ 
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Table 1. 



Checklist of Electronic Text Fui^ctions (System Attributes) 

From a User's Perspective 



Functions (System Ati^butes) 

1. Can the user control the 
pages to be displayed on 
screen via contirdl device? 

2. Can a. television set be 
used to display textual 
information? 

3. Can information available 
to the user be updated 
instantly? 



A. Are 'the available pages 
of information greater 
. than 2dO? 

5. Are the available pages 
of information greater 

% than 4,000? 

6. Can the user receive 
simple graphics 
along with text? 

7. Can user receive 
complex graphics 
with near-photo * 
quality? 

8. Are these ccmjplex graphics 
displayed instantly on the 

'Screen (1 sec. 05/less)? 



YSS NO Examples 

X "cable crawl" 
X , videotex, teletext 



X 



X 



some computer-based services 

-using larger format 
cable-based teletext, videotex 

diskette, casette-based distri- 
bution; downloading 

teletext, videotex via cable, 
phone 

broadcast teletext 

cable teletext, videotex 

broadcast, some cable teletext 

videotex 

strict ASCII-based service like 

CompuServe 
INDAX I (cable-based videotex) 

INDAX I 

Telidon-based teletext 

Viewtron (phone-based, Telidon) 
INDAX II* 



Cable announced suspension of development of INDAX II in October, 
1985, reflecting the general trend toward phone-based, microcomputer-based 
implementation and away from cable-based systaas.' 
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Table I <CONTINUED), 



Checklist of E^tronic Text Functions <5ystem Attributes) 

From a User's Perspective 

/ 



Functions (Systan Attributes') ' YES NO 

. • * ■ * 
♦ 

% ' .9. Can the user perform a'ny X 
functions with this 
service, other than X 
select pages to read? 

10. Can the user type in letters ^ X 

of the alphabet, as well 
as numbers? / X 



11. Can information typed in 
by the user be saved 
electronically once the 
user terminal is shut off? 

12. C^ user perform complex 
searches by keywords 

of information in the 
data base? 



13. Can the user send 
messages to other 
users electronically 
or to an information 
provider (e.g. teacher)? 

14, Can the user participate 
electronically in confer- 
ences (e.g. class discus- 
sions) where messages are 
transmitted and stored 
electronically? 



15. Can the user make a "hard 
^or printed copy of the 
information sent or 
displayed on the user's 
, terminal? 



ft 



Examples 



teletext 
videotex 

keypad-based service like 
INDAX I 

keyboard-based service like 
ViewTron 

INDAX I information services 

INDAX I bank at home 

INDAX I 
ERIC, DIALOG 



X . INDAX I 

X CcKupuServe 

X INDAX I 

X PislComm 



INDAX I 
CompuServe 
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. Electronic text lafonaational coaanunication also provides information 

"that nay be useful to the learner, but which is, not directe# towards 
- acquisition of specific. competencies."^ In addition, electronic text has many 
instrufisental *or tool uses in higher education (Allen, Hickey and Holise, 1985, 
p. 5). These applications include authoring systems and programndng * 
languages, but also encompass a series of electronic text services/ products 
that assist in task Qoaapletion . These tasks frequently involve the « 
interactive capabilities of the system, ^ese different applications of 
electronic text are considered in the next section of this monograph^ 

' ' ' ' ' ^ . . * 

^ Some Applications of Electronic text in Higher Education 

This section is dedicated to briefly describing a nuimber of eleca-onic 
tqxt services (but not all possible services!) in higher education. While ^ 
quite lengthy, this section furthers several important objectives of this 
monograph. One objective is to indicate" the diversity of potential 
applications of electronic text in higher education. A second objective of 
these descriptions is to serve as useful building block^ for simulating 
electronic text services in a laboratory setting. As will become apparent in 
the final sections of this monograph, the simulation of realistic electronic 
text services in the laboratory requires a detailed description of wliat such . 
services would be and exactly how those services would work. Tne realign of 
the simulation experience is directly related to the external validity of the 
findings. 

.A number of such electronic: text' services are detailed in the 
subsections that follow. Each cluster is an attempt to perform a current 
university function through electronic text. As will be developed in later, 
sections of this monograph, Jhese ..services become the objective attributes of 
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the electronic text „ innovation .^ Perceived attributes of the innovation have_ 
foundation in these o&^ectiVe attributes. 

In the following applications, a typical large university hosts the 
electronic text system. IMs hypothetical phone-based system can be used by 
. s^student within the uMversity service area, through use of an 800 number 
or similar mechaSi^ "to el^ffl The user 

teraiaal hooks to any televiAion set; the terminal is issued to currently- ' 
enrolled students. In addition to home units, many ^public access - terminals 
are available in many locations throughout the campus. The system is a full 
videotex system, supporting two-way transmission of information. 

Cmnputer^Aided Instruction ^ ' 

Aiae3tJ*Hi6key and Molise provide a thorough treatment of computer- 
aided instruction (CAI)" and computer-managed instruction (CMI). In that 

•■-<>,- . ■ - 

pa^r, CAI and CMI ai« viewed as media for delivering instructional 

coaammication. A key argument in that papers that the effectiveness of CAI 
and GMI rests not in the inherent advantages and disadvantages of the medium 
but in the desigil of such instruction. Poorlyi^esigned instruction can reduce 
the. effectiveness of CAI and at least as easily as it does in other modes^ 
of instruction. Further, sophistication in the design of CAI and QG. is 
evolving. Artistic design, where the producer *s internal sense*of aesthetics 
dictate production decisions, i.s only slowly 'bowing to raw empiricism , trial 
and*error evaluation of the effectiveness of arfistically-based designs. The 
analytic/ systematic approach, where design principles are derived from formal 
instructional theory and empirically tested, is ohly in its infancy. 

However, the following generalizations are consistent with the history 
of CAI and CHI. First, properly-<^esigned CAI and CMI can replace or support 



a»re-tTa^itional mo^ of iirstructton with equaO: effect! vene^^ in student ' 
ac^tievement of stated competencies. Second, some instructional content areas 
are better suited to the objective attributes of 'CAI and Oil thap are other 
content areas. In teaching basic writing skills, for example, existing 
software cap be used to edit materials written on a word pi-ocessor. Existing 
CAI software is extremely efficient at checking spelling, grammatical, and 
punctuation errors. CAI demonstrates reduced effectiveness at "higher order" • 
editing functions, such as stressing active rather than passive construction. 
(S^isting software can detect passive constuction, but cannot tell whether 
such construction is appropriate in the context of the entire piece.) Third,' 
the relative advantage of electronic text instruetionai communication rests in 
interactive capabilities of the system. Using electronic text to disseminate 
sequential pages of text (without feedbadc or branching capabilities) offers 
few user benefits over printed materials ♦ 

relative advantage of electronic text instructional coimaunication 
to students (assuming proper design) includes reduced transportation costs, 
improved evaluation and feedback from the instructor, ^d* scheduling 
.convenience. Relative advantage to faculty and the university include more 
efficient use of faculty time, greater service to larger numbers pf students, 
opportunities to serve student populations not able to attend on-campus 
instruction (distant learS^s), and the development of formal principles of 
instruction leased on competency objectives and formal evaluation of impact. 

Disadvantages for students include loss of face-to-face contact with 

oth^r students and faculty. The research question is: ''*Under what 

* 

circumstances can computerized instructional communicatioii. substitute 
effectively for some face-to-face instructional communication?*^ Other 
disadvantages for students include comprehending a discontinuous, technical 
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innovation and learning how to use it effectively. This is tantajnount to 
learning a new mode of coroiunicatio'n . In addition, typing skilla-may 
constitute a significant threshold or barrier to adoption. 

DisadVantajges for faculty include comprehending a discontinuous > 
innovation and then adppfJng that innovation. This disadvantage, is m^t<|^ 
substanti-al for faculty than for students. Not only must faculty learn how to 
use the innovation, as must students, faculty must also learn how to produce 
CAI. As Allen, Hickfey and Molise (1985) indicate, aQthoring systems are 
bedoiaing more "user friend^" as higher-level packages are developed. 
Nonetheless, producing CAI is a quantum leap more innovative than using CAI. ' 

Additional disadvantages for some faculty inclnde learning 
instructional design principles independent of mode. That is, converting some 
courses to CAI is subverted not by the inherent character of course content or 
by authoring system limitations, but* by failure of faculty to specify theej «^ 
competencies students are to achieve by term*s end. If an instructor cannot 
specify the objectives of a course in terms of acquired student competencies, 
then converting siich a course to CAI- is hamstrung. Such limitations in course 
design speak to more fundamental problems in higher education than adoption of 
electronic text. A parallel issue is the absense of academic rewards for 
faculty, to engage in such innovative instructional activities. Depending on 
the university involved, the rewards for- inn^/ation in teaching are relatively 
small compared to the rewards for professional development (publication). 

Disadvantages for the university include hardware expenses, software 

• ' * • • 

expenses, and conversion expenses (including training many personnel in 
fundamentally a new approaches to their work). 
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In many large universities, large lecture courses are supported by 
smaller discussion secp.ons led by the instructor and/or teaching assistants. 
These discussion gj^ps represent one arena in which electronic text services 
can support higfier education. Two types of "computer teleconferencing" can be 
used to supplement large lecture- courses with student-to-student and student- 
to-f aciaty ccaamunication . Synchronous teleconferencing involves simultaneous 
messaging via a keyboard to manbers of a conference or discussion group, 
ftenbers of the discussion group would need to be "online" at the time. The 
' software and hardware optiohs available are nrany. Rice's (1984) work, The New 
* Media; Communication. Research, and Technology , provides a review of these 
.options. Asynchron ous teleconferencing inirolves messaging between members of 
a discussion section where pasticipation is on' a "drop in" basis. Messages 
from student to faculty or student to student are stored in the system and 
distributed "to group m«abers when thej^ "log on" to the system. 
> ^ Relative advantage of electronic discussion groups to students include 
reduced transportation costs. - Asynchronous discussion groups offer the added 
advantage of scheduling convenience. For facolty. the relative advantage 
includes (perhaps) fewer face-to^face contact hours and, with asynchronous 
tieleconferencing, scheduling convenience. ^ 

Disadvantages for students include loss of face-to-face conununicat ion, 
the need to comprehend a discontinuous innovation, and th^ learning of a new 

t 

mode of 'communication. As Sice and Williams (i984, p. 59) note, electronic 
text is 'regarded as ."appropriate" for such acts as exchanging information but 
is less appropriate for "bargaining" and. "negotiating*" Clearly, electranic 
discussion groups fall somewhere between th? extremes. The appropriateness of 
electronic text for discussion groups is an empirical question. Typing 
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ability ^ is a significant threshold barrier. Disadvantages for faculty include 
cpmprehension of a discontinuous innnovation and adopt^.ng -it for instruction 
^ pur|K>ses. As with CAI, the absense of , objectives in terms of student 
' c,oiapetencies will make the design of electronic discussion sessions difficult. 

Electronic "Office Hours" 

One-on-one communication between professors and students during 

•' , ■ * 

scheduled "office hour§" is a hallowed tradition in higher education, in 

large » universities, where student demand -for such communication exceeds the 

supply perhaps by a power of ten, faculty "of fie,© hours" are often viewed as 

an adversary arena. "Good" teachers, in the traditional sense, welcome such 

face-' to-f ace communication t^out student perfoxmance on past exams, study 

strategies for future exams, feedbaclc on papers, and the like.. Alternative 

demands on "faculty ^inre — scjjolarly research, coasBittee assignftents, conanunity 

service—are also demanded by the university. Asynchron jus electronic 

messaging is an alternative method of providing such student service 

functions. Again, Rice and Williams' (198A) use of appropriateness is 

relevant. Obviously, such electronic messaging cannot serve all student needs 

\ ' ■ ' ■ ■ 

presently met by traditional faculty "office hours." Clearly, electronic 

messaging can onlj^effectively substitute for some functions performed by 
office hours* . 

Relative > advantage for students include scheduling convenience (some 
jiifuyersities require fewer than two faculty office hours a week), reduced wait 
time (sometimes students wait for nearly an hour to meet with faculty, only to 
find that hours are "over"), reduced transportation costs, and (depending on 
system functions) a written record of the exchange. For faculty , relative 
advantage includes (perhaps) reduced face-to-face contact hours, scheduling 



convenience, and d written record of the exchange, 
* ■ *^ 

Disadvantages for students include lost opportunities to build face- 

tOfface rapport with faculty/' to develop lasting colldgial relationships that 

sometimes span the student's professional career. Can electronic messaging 

adequately substitute for the richness of face>to-face comaunication? Can 



lifelong friendships develop through electronic communication? Intuitively, 
such Relationships seem unlikely. However, intuitive answers to empirical 
questions are a poor sul>stitute for scientific evidence. Presumably, 
electronic messaging can substitute for only some of the communication that 

occurs during office hours. ' These disadvantages are in addition to those 

- 

mentioned for CAI, 

Disadvantages for faculty include the possil?ility of information 
- overload. The finite time frame of office hours serves to "prioritize" 

t 

C^^rhaps abusively) student-facu>ty exchange. The "priority" communication 
needs are those that wait outside faculty offices for attention. Switching to 
electronic met^saging removes this "priorit|-setting" mechanism. As with 
students, the disadvantages for faculty include those previously mentioned. 

' Electronic Student Advising 

One-on-one communication between counselor/faculty and students about 
the student's major, minor, general education requirements, and career 
trajectory is a fundamental function in higher edycation. This function is 
supported by a number of support materials or printed "handouts."' The process 
i« a dialogue dependent on the "richness" of face-to-face communication, on 
the nonverbal cues and nuances. To what degree can this face-to-face dialogue 
be adequately conducted through electronic messaging? 

* A two-step process is often involved in initial advising. First, 
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counselor/f acuity must assemble infon^tion about the stuaent advisee: lest 

« ■ ' . - 

scores, transcripts, and the like. The studenc must pr.ovide some rather 
concrete statements about his or her objectives, preferences, and the like. 
The student also must be exposed to considerable background information. This 
first step in the process might be well served by electronic messaging. 

The second step, the dialogue that brings all this information to 
closure in an action plan, is likely ill-serve# if face-to- face communication 
is entirely replaced by electronic messaging. That is an intuitive argument. 

• » 

Better angers come from scientific inquiry. 

Students periodically require an advising update. Plans change; 
orientations change. Such changes reflect the growth of the higher education 
experience. Such |ipdating might well be suppionented if not replaced by 
preliminary electronic messaging, followed, by face-to- face advising. 

Relative advantaf^e for students include reduced- transportation costs 
and scheduling convenience. I^f^^adS^ion, by reducing the "tote" aspects of 
advising, by reducing faculty time involved"in the *'pro: forma" aspects of • 
preliminary advising, more faculty time in principle could be freed up for the 
more conceptual aspects of advising. This argument assumes that sophisticated 
softv^re d«iicated to the academic advising function is in place and that 
faculty know how to^use that software. Depending on the electronic text 
systan involved, a paper record of the advising excliange coufd be? provided to 
the student. . 

Relative advantage for faculty include scheduling convenience ^nd the 

/ 

availability of a pemanent record of the advising exchange. / 

Disadvantages for both students and faculty are implicit in the 

C 

statements above: loss of "richness" (perhaps) in coamiunication between 
advisor and advisee. Can interpersonal friendships develop through electronic 
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messaging? At a more theoretical level, how will students and faculty 
evaluate the social presence (Short, Williaias, and Christie, 1976) of 
electronic text? Other disadvantages mentioned with regard to other 
electronic text services also apply. 

Electronic Catalog 

^ Every university has a catalog that lists descriptions^^of all courses 
offered, provides background information -on faculty, details rei^^uifements for 
^ majors and minors, and generally serves as the information repository, policy 
BMinual and "contract" between student and the university. 

An electronic catalog could be made available for instant access and 
in updated ^9nn through a teletext or videotex system. The catalog could also 

* \ * I. t ; ^ 

be made available oti diskette or casette tape. Because many of the economic - 
restrictions of relatively '^fixed-length" publications are roaoved through 
electronic publishing (at least in videotex, casette and diskette form), 
further detail can be provided through "supplements" requested by specific 
target audiences. 

Relative advantage of the electronic catalog for students include (in 
"online" form) instant access to different annual issues of the catalog. If 
more detail is provided through "online supplements," the information function 
and utility of the catalog would be expanded. Faculty would enjoy siiailar 
advantages. 

Disadvantages for both faculty and students involve* the comprehension 
and' adoption of the electronic text innovation, as well as other disadvantages 
previously mentioned. 
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Electronic Schedule of Courses 

» 

Every university publishes a "schedule of courses" to Indicate the 
time and place that specific courses are offered for the* current term. The 
schedule supplements the university's catalog with information of "short shelf 
life." As such, the schedule can take better advantage of the update 
flexibility of electronic text services. 

Schedules of courses frequently require updates. New sections of 
large courses are offered. Additional discussion sections are added to large 
lecture courses at the last minute. Classrot^s are changed in response to 
larger-than-expected or smaller-than-expected enrollments. Course tiroes are 
sometimes changed. Such changes are inadequately coimnunicated to students 
using printed schedules. Because this information is poorly communicated, 
students are often unable to. take advantage of recently-added course 
opportunities, new sections, and the like. 

Relative advantage of an electronic course schedule for students 
includes reduced transportation costs (no trips to campus to obtain updated 
information) and increased opportunity to take ful3» advantage of course 
offerings based on the latest -information. For faculty , relative advantage 
includes effective communication of program changes to prospective students 
and to advisees. When coupled with computer-aided registration (CAR), an 
electronic course schedule could more accurately match student demand to 
scarce university instructional resources. 

Disadvantages for students include comprehension and adoption of the 
electronic text innovation. The same disadvantages apply to faculty as well. 
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Comguter-Assisted Registration (CAR) 

Most large universities have automated the process of enrolling 
students in courses. A "batch" processing philosophy tends to prevail, 
however, with only a fraction of the computer's organizing power called into 
play. In essence, registration is an attempt to match student demand for 
courses with available instructional resources and facilities. As a secondary 
function, registration can confirm course prerequisites.. 

The process is inherently iterative. That is, a student's initial 
choices for courses may not be satisfied. If sufficient numbers of students 
seek enrollment in a "demand" course, adding additional sections is one 
institutional response. Even^if the institution chooses not to add ne^' 

sections, an alternative student choice needs to be satisfied. With thousands 

■■>, - 

of students requesting courses, making altertiate selefctions, dropping out, or 
adding new courses over an extended period of tifise, both the "supply" and 
"demand" are fluid. Sophisticated computer software can^ manage such an ^ 
environment. Airlines do so all the^ime. What's required is university 
orientation to "supply side" ad justment^ in schedules of courses offered. Such 
^ system would likely require an electronic schedule of courses described 
above. ' , 

^ ' Relative a dvantage for students include - fast, efficient, and 

. * , - ' ' i • ' ■ 

responsive enrollment in courses desired. By checking prerequisites, CAR 

~. ,. '' ' ^ 

could reduce frustrations associated with "disenroilment" for prerequisite 

■ • ■ ' ■ .- " ^ 

vi6iati^ns. If the. university adjust? its ''supply side" schedule of courses 

in response to^emand, students ar^^flSore likely to enroll in the courses they 

want or oeied. Relative advantage for /acuity include more complete 

■ . > ■ 1 . ( - 

.information on enrollments and" opportunities for schedule adjustments, based 



•a 



on accurate information • 

\ 
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Disadvantages for students vould include che comprehension and 
,^ adoption of the electronic text innovation. Some students might rue the more 

efficient enforcement of prerequisites! Disadvantages - for faculty may prove 
^itore substantial An honored tradition in acadegria is the notion that faculty 

are given^plenty of time to prepare for courses they*will teach. Flexible ^ 
^^^'suppiy side" scheduling in response to student demand might well threaten 

this tradition. Carefti^ planning coulj|, of^cou^,se, avoid such threats. 
^ However, administratorai^who might faver demand rescheduling might not be as 

sensitive to such conoferns as faculty who must live with such =^ rescheduling. 

/ ' - ■ 

* Electronic Course" Syllabi 

% " • •• 

- - • As the catalog is the repository of information and "policy manudl" 
for the university, the course syllatms .ds the plan, policy manual and * 
.information repository for individual courses. At many 'large universities,, 
the first week of instruction is largely a "shopping" weelc as students 
"browse" ^ large number of courses. ."Browsing" involves some evaluation of 
the instructor but the course syllabus is an important source of information 
about course content. 

In essence, information (provided by syllabi) that would have been 
most useful to students during registration is not available (or dif^cuit to 
obtain) unt^l instruction has already begun • By putting course Syllabi 
/•online'^ through an electronic text system, such documents could be made 
available to students when registration decisions are made. Syllabi could be 
coupled with past 'tudent evaluations of the instructor or the course. The 
course's grade point average could also be posted. Whether such additional 
information serves legitimate decision making or simply creates pressures 
toward grajie inflation and "entertainmeiv " teaching Is both a philosophical 



is^ue and an empirical question. Students requesting a syllabus could be 
, asked to complete an evaluation form online* indicating theixjj reaction to the 
cot«rse offering as described in the syllabus. Such diagnostic^ may prove 
useful In writing effective syllabi' and in designing courses. 

V 

Electrohic course syllabi could play an expanded function during the 
terra as well. First, updates of the syllabus to reflect exam date changes, 
new assignments, and the like would be facilitated by an electronic course 
syllabus. , A "tickler" message, notifying students of syllabus changes during 
logon procedures, would insure that students are notified of changes as those 
changes occur. This same "tickler" system could remind students of upcoming 
assignment deadlines as well. Second, co^^ handouts of moderate length 
could be added as a supplement to the electronic syllabus. These gould be 
added in response to changing circumstances in the classroom or be 
. "programmed" for addition to course materials at a time selected fo^sj^aximum 
impact by the instructor. Third, workbook exercises . could be programmed for 
release at predetermined dates and added to the syllabus. At this point, the 
electronic syllabus melds intd^the domain of computer-aided instruction. 

The relative advantage of the electronic syllabus for students include 
timely information about course content, grading policies, assignments, exams 
and^ the like when that information is needed most.' As a "living" d^ument, 
the syllabus is always "up to date," even when the student isn't. Faculty 
enjoy several relative advantages as well, including instant distribution of 
modifications of the syllabus, a useful "living" document for managing a 
course, and an easy mechanism (given "user friendly" design) for updating 
syllabi from term to terra. 

Disadvantages for students include unreasonable alteration in the 
original course "contract." The static quality of paper syllabi serve as a 
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restraint, perhaps, against ongoing changes in course content- Faculty , on 
the other hand, would be under formal or informal pressure to create or update 
syllabi prior to registration rather than prior to the first day of 
instruction! These disadvantages are in addition to those of comprehending 
and adopting the electronic text innovation. 

The Electronic Book store 

A university bookstore at the beginning of the term is generally 
comparable to Grand Central Stat ion^^ rush hour, Never will so many attempt 
to pi^rchase so much from so feW! Students brave the chaos of the bookstore 

t 

because they need information and because they must make purchases . Are the 
books for Poli Sci 25 in stock yet? What books are required? Recommended? 
Kow many books for Poli Sci 25 have already been sold? How many are left? 
The answers to these questions can be offered via one-way electronic text 
services, lin j^ for immediate update to the bookstore's automated inventory 
system. ' . 

Two-way electronic text services, such as the INDAX shop-at-home 
services experimented with in San Diego in 1981, permit the next step in the 
electronic bookstore. By entering a credit card number or even using a 
university *ine of" credit supported by scholarships and student loans, ^ | 
students coul'd order books and supplies needed for courses, A delivery syipem 
would be required to make the system work, such as that offered by United 
Par Service, Such a delivery system could be linked to electronic library 
serv ; to provide economies of scale. 

Relative advantages of the electronic bookstore for students would 
include reduced transportation costs, avoidance of large, unruly crowds at the 
bookstore, 24-h6ur convenience (if such were offered) in ordering course books 
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and aaterials. Disadvantages include increased costs due to delivery charges, 
though those rould be reduced by "panging" orders with' roanmates and economies 
pt scale that iaight result during periods of peak demand. 

Electronic Library 

Many univers^y libraries have already automated checkout procedures, 
records of holdings, tn^v^rd catalog and other information bases. Many offer 
sophisticated searches of/>ibliographic data bases such- as DIAUX; arid ERIC . 
However, these activities remain "brokered" activities conducted at 
considerable personnel cost by library staff. Just as banks have found 
automated teller machines an. efficient way to reduce labor-intensive operating 
costs, so libraries might expand their services offered while reducing costs 
through the electronic library. ^ ■ ' .. ' 

• Presuming the development of "user friendly" software and systems to 

interface with existing automated library functions, .many libre^y tasks can be 

■ ■ ■ ■ - ^ i 

done from the home. The card catalog can be searched using keyword searching 

procedures. The requi.red document can be located by automated search of the , 
library's "current status" files (already automated for many libraries). The 
document can be "checked out" via a password to the (currently registered!) 
student t for pickup at a later time at the roa^n library, at a satellite 
branch, or delivered to the home. An electronic messaging system could link 
the student to^e information desk for non-routine information requests, 
including inter-library loans, t * . 

Relative advantage of the electronic library for both students and 
faculty include reduced transportation costs, convenience of 24-hour service 
<which ^e library could implement* at a modest cost if it chose to), speed of 
searching for library holdings, and convenience of satellite or home delivery. 

# • 

"if 
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Disadyantaaes may include chaz;ges for use of computer searches and home 
delivery, as well as comprehending and adopting the innovation. Bibliographic 
searches may be among the most complex services to adopts 

The Electroaie Ciaapus Box Office 

Most large universities host a number of athletic events, plays, 

concerts, art shows, lectures and the like; Keeping up with the myriad 

activities is non-trivial. Obtaining tickets for some activities is even more 

difficult. A campus electronic box office can help Xn both regards. A one-, 

way electronic text system could serve the information needs by keeping 

Students and other s&embers of the campus community up to date dh ^what^s 
• * , * ' . 

iiappening^^ ite with the electronic bookstore* a two-*-way electronic text 

system could support a booking service where tickets are ordered and paid for 
over the ^sjstea ; 

iSlS^^!iS,.S^][^^S2S. ^® electronic campus box office for students 



and other members of the caimgus community include easy access to information 
on "what's happening as w^ll as a .convenient mechaniaa for ordering .tickets 
or mSaking reservations « Disadvantages include comprehending and adopting the 
-electronic text innovation. 

Electronic Student Record Servi ce 

Both students and faculty have occasional need for accurate i up-to- 
date student records, grade Reports, and transcripts. Electronic student 
records, accessible through an electroi^c text system, would meet such needs. 
Adequate protection against unauthorized Access would need to be designed into 
the system." When, a "pa^r" document is required for "official" purposes, the 
electrdnic student record service could be used to "order" a paper document , 
sent to the appropriate destination. 
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Relative advantage of an electronic student record service for both 
students and faculty include hassle-free access (asst^ng "user friendly" 
design) to needed records on an instant basis. Disadvantages include possible 
unauthorized access to student records and subsequent invasion of privacy, 

: < ■ ■ # 

Electronic Admissions Screening Service 

The process of applying to a university involves a relatively standard 
. \^ set of information needs • High school or conmsunity college transcripts must 
be subaitted, along with SAT scores and other indicators of t^je applicant's 
potential for successful studies at the university. These data must then be^ 
analyzed. While the task can completed manually, an electronic admission - 
screenings service could greatly speed the process and reduce the cost. 

University applicants are unlikely to have had prior opportunities or 
motivation to comprehend or adopt the discontinuous innovation of electronic 
text. However; high school and comaunity college counselors might we31 find 
such an electronic text service useful. By inputting information from the 
applicant (including name, address and phone), an initial screening of the 
student's eligibility for application can be made. Such services could be , 
offered for a fraction of the cost of manual review for admissions. 
Applicants who appear close to eligibility can be mailed supplemental 
information from the university. Diagnosis of applicant information would 
permit instant provision of suppleofflntal information to the applicant. 

Relative advantage of an electronic admissions screening service for 
potential students include convenience, speed and reduced cost^in determining 
eligibility of or, univers^y admission. Disadvantages , may include improper 
screening of applicants bas€{d on a strict algorithm that fails to take account 
of mitigating circumstances, • 



Slectronic ^Invls^le Colleges** 

In the services ani^ products outlined above, applications of 
electronic text in support of higher education have emphasized student 
services. Hie potential is equally exciting with regard to faculty \ 
applications. Academic research and scholarship is inherently a collective 
activity. Faculty are linked together across large distances by coinmon 
research interests and approaches, by shared paradigms. Electronic messaging 
services, organized around research interests or other scholarly pursuits, 
provide an important extension of telephone and mail services to facilitate 
the exchange of ideas. Because •sxsch services could/)e asynchronous, 
convenience of scheduling woul<: nhanced, esp^ially with "invisible 
colleges" that span different time zones. A permanent record of the exchange 
would prove an invaluable tracer of the evolution of inquiry. 

The .concept of supporting invisible colleges on electronic text 
systems is elaborated by Hiitz and Turoff (1978, pp. 214-221). Indeed, Jihe 
use of a computer conferencing systan by scientists with the Energy Research 
and Development Administration <ESDA) and the Electric Power Research 
Institute (EPRI) generated the following self -reports (Hiitz and^uroff , p. 
221): , " . 

1. Increas^ communication and perceived productivity through 
flexible working hours. Forty percent of. the work sessions were 
prior to or subsequent to regular working hours. Ten percent 
occurred between 10 and 11 p.m. • 

2. Increased contact with distant colleagues. 

3. Increased efficiency in use of other methods of 
communication, including electronic text communication before 
and after face-to- face meetings. 

4. Increased precision in comnmnicatiort due to written 
transcripts of sessions. 
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5. (Greater equality of participation afcong members of the 
"invisible college." 

Studies to date indicate that such electronic text services ^ght 

Significantly improve the productivity of researchers. The true impact of 

such services are not liRely to be>xealized until the participating population 

of researchers reaches a "critical mass," a number large enough and active 

enough co *'draw" participation from its many members. 

Relative advantage of an electronic "invisible college" include rapid 
dissemination of information among members of the "college," scheduling 
convenience » and permanent records of the scholarly exchange. Presuming 
integration of the electronic messaging system into the' researcher's 
repertoire of thinking and communicating tools, the most profound advantage 
may well be a new way to "brainstorm" with colleagues that is analogous to and 
complementary with thinking and problem solving itself. 

Disadvantages may include limited or exj^nsive access to the 
electronic text service, higher priority tasks that may displace participation 
in the electronic college, and (last but not least) the abi^ty to type. 
Further, simple typing skills are distinct from the ability to "compose on the 
•keyboard," to use the electronic messaging system as an automated scratchpad. 
After Abraham Kaplan (1964, p. 3-11) such a«dialogue among scholars pursuing a 
common line of inquiry should communicate the logic-in-use rather than the 
formal reconstructed logic of academic papers and articles considered in the 
next section. 

Electronic Conventions & Jou rnals 

While the "invisible" college of close colleagues uses electronic 
messaging like an electronic scratchpad for coiiectiVi.* brainstonningi 

i 

electronic conventions and journals use teleconferencing and electronic 
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publishing in a more fora^i/way. The electronic "scratchpad" in the section 

above serves as an infonrnT'cosmunication tool and as an aid to the process of 
^inquiry. The electronic convention is a forum for the formal reconstruction 

of that process, a computer teleconference where refereed papers are presented 
velSectroaically, critiqued electronically, and subjected to scholarly 

questioning. Feasibility studies^ have been conducted by Aspen Systems 
.Corporation and Westat Research Incorporated ta explore just such a publishing 

system (Hilte and.Turoff, p. 236). As with student advising discussed, in a 

prior section of this paper, much of the "rich" nonverbal communication 

- i 

ealK>died in a scholarly convention presentation and discussion are difficult 
to reproduced s in electronic conventions. However, the limitations of computer 
teleconferencing must be learned from widespread experiences. ^ 

Electronic journals come very close to providing a natural fit of 
content with the capabilities of electronic text. Paper academic journals 
suffer from limited target audiences and high production costs per unit sold. 
Production costs have served to reduce the number of journals. While, on one 
level, such containment would seem to reduce information "overload," the 
practical effect is that journals trail ,the state of scientific inquiry by 
years. Staying current with the journals in one's area of scholarship means 
to stay current with the status of inquiry as it was- 12, 18 or 24 monti)s ago. 

, * 

This lag results in the creation and distribution of "fugitive" documents, 
which circulate within an invisible college and impact future .inquiry.. At the 
same time, fugitive documents are neither enlightening nor enlightened by the 
larger scholarly CGcmmnity, The impact is undesireabie on any ijumSer of 
levels. Hiltz and Turoff (pp. 236-243) provid? a detailed review of 
electronic conventions and journals. 

Relative advantage of electronic conventions is reduced travel costs. 
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AdvantAges of both electronic conventions and journals include more rag^ 
dissemination of scholarly findings, reduced distribution costs, and greater 
diversity of scholarly communication. Disadvantages include thej possible 
emergence of "haves" and "have nots," determined by the individual scholar's 
innovative- behavior vrith regard^ to electronic text pr by the scholar's 
university's support of hardware/ software costs of adoption. A "band^^gon" or 
"tipping point" effect can be predicted for the diffusion of electronic 
conventions and journals.. In the inital stages, electronic papers and 
publications will lack the prestige and status of more conventional paper 

* products. However, as the innovation diffuses through scientific and 
scholarly disciplines, the prestige balance can. be eKpec;ted to shift tp 
electronic products, as electronic conventions and journals become central to 
communication in the scientific comnunities. As the innovation diffuses 
through the various social systems of the scientific and scholarly community, 
later adopters will find tMSaselves isolated from the adoptive community to 
their incre^ing disadvantage. Because of the collective nature of inquiry, 

the impoverishment of any usmbfer of the community is an impoverishment of the 

• • • f 
entire community. ^ 

■ Toward a Research Strategy ' 
The 15 • electronic text services described above indicate the diversity 
of applications of electronic text in higher education. .These applications of 
electronic text, along with system features or functions that each application 
requires, are summarized in Table 2. To understand the process of diffusion 
of these innovations, laBbratory studies are reccmmended as a fruitful method 
of inquiry. 

In the sections that follow, an^ experimental design is detailed. The 
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Table 2. 

Various Electronic Text Services in -Support of Higher Education and 
System Features Required to Support Such Services 

(Refer t^^Sa^le 1 for efK>lanation of system features) 

■ —y^ ^ 



Electronic Text Service 



Cosiputer-Aided Instruction (CAI) 
Electronic Discussion Sections 
Electronic Student^dvising 
Electronic Office Hours 
Electronic Schedule of Courses 
Electronic University Catalog 
Computer-Assisted Registration 
Electronic Course Syllabus 
Electronic Bookstore (Inventory) 
Electronic Bookstore (Purchases) 
^ectronic Library 

Ele^onic Campus Box Office (Schedule) 1, 2, 3, 5 
.Electronic Box Office (Purchases) 
Electronic Student Record Service 
£lect:;onic Admissions Screening 
Electronic "Invisible Colleges" 

« 

* Electronic Coaventions & Journals 



Required System Features 
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^ot required but strongly recommended for full relative advantage. 
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design is not proposed for a single experiment. Rather, the design permits 
the exploration of a number of research questions through a series of 
experiments that use the "template" described in the following sections as a 
starting point, but build variaWns opxthe design as appropriate. These 
experiments consider adoption^ V^e individual level of analysis. Clearly, 
adoption decisions at the individual level of analysis are only relevant after 
an adoption decision has been nmde at the organizational level of analysis — by 
colleges and universities. However, rational decision making on the 
organizational lev .1 of analysis is, in turn, facilitated by an understanding 
of how individual students and faculty would react to electronic text services 
if' they were available. While projected adoption 4s only a proxy measure in 
the lab for actual adoption in the fields proj^ted adoption is a useful 
formative evaluation tool. 

The lab studies would seek to link antecedent characteristics of 
potential adopters with projected adoption of the innovation. The 
experimental intervention, which would be modified in content as the sferies of 
e-^periments progresses, is exposure to demonstrations of the innovation, using 
either student services or faculty services described above (dependent upon 
the population of study) as simulation tEKKiels. Projected adoption of 
electronic text services is a keV dependent variable. Comprehension of the 
innovation and perceptions of its attributes are key intervening variables. 

Etabedded in the model are two distinct formative evaluation questions. 

The first question involves the basic marketing question of bundling of 
services. ^ As indicated by some qualitative research, something akin to 
"critical mass" occurs when a numb^ of electronic\,text services are bundled 
together in a combined service pacRage. That is, while nsne o£.the individual 
services is viewed as possessing significant^ relative advantage, the* 
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.combination of all the services together triggers a decision to adopt, as 
projected through measures of wiUingness to pay. This type of adoptive 
behavior is consistent with the notion of adoption thresholds ^nd resistance 
levels to adoption. 

In theoretical tertns, an individual evaluating a discontinuous, 
technological innovation such as electronic text nmst master a number of 
cognitive tasks. These tasks are prerequisites to comprehending and using the 
innovatio!^ This cognitive task stands- as a barrier to^,adoption, a threshold 
of resistance. that must be overcome before adoption can occur. What motivates 
the individual to\overcome. this barrier? The perceived attributes of the 
innovation, particularly its relative advantage, provides the energy needed to 
overcome thresholds or barriers to adoption. With regard to electronic text 
in higher education, each service described in the prior section of this 
monograph provides an alternative to other, more- familiar approaches for 
Obtaining the sai^ service. While specific relative Advantages were mentioned 
for each of the services described in the previous section, these service- 
specific advantages may prove in isolation to be insufficient to overcome 
thresholds or barriers to adoption. They may provide insufficient reward to 
sake the comprehension and mastery of the inhovation worthwhile. 

However, the marginal cognitive cost of adopting a second, third, or 
fourth electronic text service is small in comparison to the initial cognitive 
cost of adopting the user's first electronic text service. Thus, the small 
.perceived relative advantage of each additional service accumulates while the 
additional cognitive cost begins to "level off" as each additional service is 
adopted. , ^ . ' ' 

This relationship is illustrated in Figure 1. While the cumulative 
cognitive "cost of comprehension/use" generally "flattens" as additional 
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Figiu^ i. T3w Reldtiwship Between the Cvmiiative Cost ot Conprehens ion/Use and the 
^ Cumuiative Heiative Advantage of Electronic Text Setvices 
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^ services are added to the user's interconcept network and scripts, the process 
' . is not a even one. Different services require different cognitive skills;" the 

4 

"cost of comprehension/use" curve is "bumpy." Ukewise, the cumulative 
perceived "relative advantage" curve is also "bumpy." Some services, as they 
are comprehended and used, provide no cumulative increase in perceived 
advantage. Other services, once comprehended, substantially increase the 
relative advantage of. the electronic text package or bundled service as a 
whole. Further, the sl^, intercept, and shape of the two curves likely vary 
across- individuals and across varying service components. MultipJ^ measures 
of the dependent variable (projected adoption) during the simulation 
experience permits exploration of the "critical mass" research question 
explicated in Figure 1. 

The second i-esearch question involves the process of evaluating a 
discontinuous t technological innovation itself. What are the relations 
between relative advantage, complexity * interconcept networks, scripts, 
comprehension, and projected adoption? When an individual encounters a 
university-based electronic text system for the first time, the first 
cognitive task is one of comprehension. Borrowing ^heavily from Hirschman's 
theory of consumer creativity, the individual is posited to construct an 
interconcept network by discerning attributes of the innovation that are 
r similar to and different from other, knb^ products and^rvices within the 

same product class. The individual is also posited to construct scripts for 
using the innovation, based on prior experiences using other products in the. 
same product class. This process of building the innovation into the 
potential adopter's interconcept network and identifying appropriate scripts 
for its use affects — and is affected by — perceptions of the innovation's 
, complexity. At the same time, increased comprehension of the innovation 
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affects perceptions of its Relative advantage . Empirical generalizations from 
classical diffusion research suggest that shifts in perceived attributes of 
the innovation (complexity and relative advantage) should impact prolected 
* Q<ioPtion . Each of these constructs can be measured prior to, during, and 

• ( 

following the electronic text simulation experience. 

With these research questions as a backdrop , the constructs can be 
laid out in a causal model. This model is displayed in Figure 2. Each of the 
key constructs is described in the subsections that follow. 

Perceived Attributes 

Closely linked to comprehension of the innovation are perceptions of 
its attributes. To opera tionalize this construct, the subject may asked to 
rate each service according to its complexity, relative advantage, 
trialability, observability and compatibility. What is the relationship 
between comprehension and perceived attributes? The effort here is to link 
the constructs specific to discontinuous, technological innovations with the 
overarching concepts of perceived attributes general to all innovations. The 
open-ended comments and responses of electronic text users serve as a fertile 
source of operational statements about the innovation of electronic text. 
Prior research indicates that perceived attributes are powerful ' 
predictors of adoption. That is, the concepts of relative advantage and 
compatibility in particular and the o€her three attributes in general may 
prove more powerful in predicting adoption than the antecedent characteristics 
'of the individual (Ostlund, 1974, p. 28). The relative cohtributions of 
perceived attributes and antecedent characteristics can be assessed through 
the research design implicit in Figure 2. 
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Other Antecedent Characteristics 

... ■ ' ■ ' " 

Subjects exposed to simulations of different electronic text services 

vfill bring a set of relevant antecedent characteristics to that situation. 

These antecedent cl^aract eristics will impact interconcept networks and scripts 

andy in turn, c<»nprehension of the innovation' and perception of its 

attributes. The antecedent characteristics may also directly impact projected 

adoption^ of electronic text, independent of the simulation experience. 

What are the relevant antecedent characteristics? Sense include the 

, . • ' I .... ■ 

subject's age, the subject's concern about loss of social contact, and prior 

' • " ""■ i 

experiences in the product class. Hirschman (1980, p. 288) suggests that 

novelty seeking, non-overlapping role accumulation « and use innovativeness are 

characteristics that subjects bring into the situation that affect adoption. 

Creativity is postulated to be an. important, antecedent characteristic. 

Specific to electronic text in higher education , antecedent 

characterstics postulated to have impact on adoption include transportation 

and scheduling concerns. As indicated in most of th^ previous subsections 

about {K>tential electronic text serviced ip higher education, reduced 

transportatipn need/costs and greater scheduling convenience' were earmarked as 

key relative advantages of electronic text. Most services- presume that the 

user^s terminal would be located in the user^s home and that many of the 

services could, in principle, be available 24 hours a day. These postulated 

advantages, of course, would exert maximum impact on those individuals for 

whom transportation and scheduling under the status quo prove a significant 

'disadvantage. Electronic 'text is most advantageous to individuals taking 

correspondence courses, individuals living large distances from campus, and 

individuals whose 'roles in the hOTie or out of home inake scheduling and 

transportation problematic - In a laboratory setting, participating subjects 
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oyght to drawn in part from the population of students meeting these 
characteristics. In this manner, these key antecedent characteristics can be 
me;^ured and analyzed for impact on subsequent variables in Figure 2. 

Still other important antecedent characteristics are unknown. The 
goal in collecting background data of relevance would he to overcollect rather 
than under collect. 

/ 

\ 

\ 

Objective Attributes of Electronic Text 

Civen the rapid proliferation of personal computers and mass offidia 
attention to videotex and teletext services, many subjects participating in 
electronic text simulation experinents will have prior knowledge of electronic 
text. As such, they have some notion of the objective attributes of ^ 
electronic text. This is especially 'true of individuals with prior "hands on" 
experiences with computers. The objective attributes, then, play some role in 
the formation of perceived attributes of the innovation, n»diated by other 
antecedent characteristics of the individual. Further, both the functions -and 
§ervices of electronic text are systematically manipulated during the 
simulation experience itself. Due to this manipulation, exposure to the 
objective attributes affect interconcept networks, scripts, cc^prehension, and 
perceived, at tributes of the innovation. 

Interconcept ?letwork S Scripts ' . 

According to Hirshman (1980), the process of comprehending a 
discontinuous^ technological innovation and evaluating its perceived 
attributes involves interconcept networks and scripts. Interconcept networks 
can be operationalized by having subjects evaluate pairs of product /services, 
one being the particular electronic text service being simulated and the other 
being another product/service within the product class. Subjects may be asked 



to list as **i!iaiiy similar or dissimilar attributes as s/he can for each pair^ 
» (Hirschmant 19®}, p. 2^). Scripts can be operational ized by having subjects 
describe situations in which the electronic text service could be used, other 
than those illustrated in the simulation. This kind of ambiguous, open--ended 
measure of scripts is vulnerable to severe measurement ^rror* However, the 
initial open-ended measures used in early experiments can serve to stimulate 
more precise, reliable,; closed-end measures while maintaining face validity. 

Comprehension of the innovation is indicated by the density of correct 
interconcept linkage (some links imy be factually incorrect) and the variety 
of situational repertoire indicated by the subject. These relatively open- 
ended measures could be supplemented by brief, close-ended probes about^ 
specific scripts (^Could this service be used to ...?) and product linkages 
('How is this service different from the last service we looked at?"). 
Relationships between functions or features (see Table 1) and services or 
applications (see Table 2) provide jsn alternate operationalizaticn of 
comprehension . 

Electronic Text , Simulation Experience 

While the design is appropriate for both iaculty and student 
populations, simulation of student electronic text services provides an 
illustrative example. Subjects selected from the population of regular and 
extension studies students may be exposed to laboratory simulations of the 13 

p 

student-oriented services described above. Using a microprocessor and special 
simulation software, each subject is demonstrated computer-aided instriKition, 
electronic discussion groups, electronic office hours, and so forth. The 
order of presentation may be rotated for different subjects to control for 
interaction effects. The contributory constructs of interconcept networks and 
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scripts and the intervening constructs of comprehension and perceived 

attributes are ^measured specific to each perinutatioh of the innovation. 

,. » 

Partial measures of ti.e dependent variable, projected adoption of electronic 
text, oiay also be made dui^ing the simulation experience, ' 

Changes in Inte rconcept Network. Scripts, and Perceived Attributes 

As indicated in figure 2, the electronic text simulation experience is 

•\ - 
hypothesized to exert some measurable Impact on the subject's interconcept 

network, iscrips, and perceived attributes of electronic text. The 

relationship is postulated to be reciprocal. That is, as the interconcept 

network becomes more detailed and interlocked,, as scripts are fleshed put and 

ambiguities of process are resolved, so too does perceived cwnplexity decline, 

relative advantage increase, and so forth. As trailability and observability 

are manipulated through the simulation experience, changes in those perceived 

attributes also serve to interconnect the network and provide more scripts or 

episodic schema for the subject. All of these changes influence the 

adoption/rejection decision. 

Projected Adopti-on or Rejection 

Adoption of electronic , text services at thtf individual level of 
analysis is the dependent variable of iriquiry. What factors lead to the 
adoption or rejection of electronic text services in the context of higher 
education? * 

As indicated above, actual adoption of electronic text services 

i 

requires the prior adoption of such systems by educational institutions. 
Major software development and hardware acquisition must precede adoption 
decisions by individual students and faculty. Extensive human resource 

t 

development is required subsequent to software development and hardware 
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acquisition, as universities show faculty and staff how to transform the way 
they do their jobs. 

Therefore, cesearchers must conti nt themselves, for the time being, 
with measures of projected adoption. Projected adoption is of the form: 
"Would you use this innovation if it were made available to you?" Or: "How 
much would you be willing to pay for this innovation?" Projected adoption is 
a proxy measure for a phenomenon not easily measured: actual adoption. 

Because the construct of projected adoption is a proxy measure, 
multiple measures must taken in order to "triangulate" on the underlying 
construct. First, each individual electronic text service must be evaluated 
in terms of projected adoption, based on the subject's willingness to pay. 
Because of the setting, such measures might be linked to student tuition or 
fees. Subjects might be asked: 

"Suppose you had to pay an additional charge each term to use 
this electronic text services. This fee would be collected 
along with your qther tuition and student fee payments. How 
much would ^ou be willing to pay each term for this electronic 
text service?" 

This provides a concrete, metric measure of projected adoption based on 
williiigness to pay. 

This single measure, however, is misleading. First, individual users 
.may not be given the option of adopting or rejecting the innovation. Some 
universities may simply mandate adoption for all students by implementing such 
a system and passing hardware, software and human resouces development costs 
on to the student through mandatory fees. Under such circumstances, 

willingness to use the innovation , rather than willingness to pay for the 

f 

innovation, has more validity (on the face of it) as a proxy measure of 
adoption. 

Operationally, subjects could be asked to rate their projected 
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frequenc y of use of a given electronic .text service, using a one to ten scale, 
where one indicates the subject vriil "never" use the innovation and ten 
Indicates the subject will *'always^ use the innavation. Subjects could also 
provide projections of the importance of availability of each serVice. In 
addition t a modified form of the semantic differential could be used to 
measure projected adoption « As with all electronic text services, ,the 
innovation replaces or au yient^ functions already performed by potential 
adopters through some other means. (Only in rare circumstances does 
electronic text provide a wholly new and unique service.) 

This fact can be used to measure projected adoption. The subject 
could be asked to evaluate two methods to "find out if the books I need next 
term are available in the bookstore.** The subject would indicate a preference 
for the traditional approach or ^ the elec tronic text approach by njarking the 
proper position between the colons: ^ 

GO TO THE CHKK IT OUT THROUGH 

BOOKSTORE ELECTRONIC BOOKSTORt 

Such an evaluation would follow a sijnulation of the "electronic bookstore" 

sefvice discussed in a previous section. A series of paired comparisons could 

be made in this manner, examining different "scripts" for using the 

"electronic bookstore" innovation and other electronic text services. 

Regarding bundling of electronic text services , subj«:ts can be 

queried as to how they would bundle electronic text services. This process 

could bM facilitated by asking subjects to select only three services from 

among the 13 available to be included in a "basic" bundle of services for 

students. Subjects could then be asked in open-ended probing to explain the 

rationale for their choices. Subject could also indicate the perceived value 

or relative advantage to each component. Such data would help assess the 
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relationship between cognitive cost and perceived relative advantage ^ 
posited in- Figure 1. ~ , 



Electronic text services for students served as focus of inquiry in 
-the experimental "teoiplate" described above. A similar strategy could be 
applied to the study of electronic text services for other sectors of the 
higher education community. As hinted at in this paper, electronic text 
services for faculty could offer significant relative advantages over 
conventional methods of scholarship. Various staff functions could also be 
facilitated by electronic text services. The acceptance or rejection of these 
services could be studied through the use of simulation of such services under 
laboratory conditions similar to those described for students. 
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